ABSTRACT Objective: Examine stibstance use atid mental health issues among U.S. military personnel. Methods: Data were from the 2(X)8 (and before) population-based Department of Defense Health Related Behavior Surveys. The sample size for the 2008 survey was 28.546 (70.6% response rate). Results: Analyses examined substance use, stress, depression, post-traumatic stress disorder (PTSD), suicidal ideation and attempts, deployment, and job satisfaction. Trends show reductions in tobacco use and illicit drug use. but increases in prescription drug misuse, heavy alcohol use, stress, PTSD, and suicidal attempts. Deployment exacerbated some of these behavior changes. Despite the demanding lifestyle, job satisfaction was high. Conclusions: The military has shown progress in decreasing cigarette smoking and illicit drug use. Additional emphasis should be placed on understanding increases in prescription drug misuse, heavy alcohol use, PTSD. and suicide aiiempts. and on planning additional effective interventions and prevention programs. Challenges remain in understanding and addressing military mental health needs.
INTRODUCTION
In 1986, the Departtnent of Defense (DoD) established the requirement to implement health promotion., disease and injury prevention programs, and population health to improve and sustain military readiness and the health, fitness, and quality of life of military personnel. ' The military needs all service members lo function at their highest possible capacity. Although DoD trains service members to be proficient in their duties, lifestyle behavior choices have the potential to affect service members' proficiency. Some '"lifestyle" choices such a.s tobacco use, illicit drug use, excessive drinking, poor eating habits, and poor sleeping habits can have a negative impact on "fitness for duty." The views, opinions, and finditigs contained in this report are those of ihe authors and should not be construed as an official Department of Defense position, policy, or decision, unless so designated by other official documentation.
To monitor atid quantify issues related to lifestyle behaviors, a series of surveys wa.s initiated in 1980. Now called the DoD Surveys of Health Related Behaviors Among Active Duty Military Personnel (HRBS). the initial intent of the surveys was to quantify these behaviors under conditions where service members could provide informaiion about some negative lifestyle choices without fear of penalty. Through the years the survey has expanded and now Includes topics such as mental health issues (stress, post-traumatic stress disorder [PTSD], anxiety, suicidal ideation and attcmpt.s). Healthy People 2010 objectives, deployment combat exposure, effect of work and fatnily on stress level, safety issues such as injuries, helmet use, .seat belt use, sexual health, and oral health.
The surveys have provided DoD with the opportunity to improve understanding of the prevalence, correlates, and consequences ot some health behavior choices. Each service has implemented programs and interventions to address problem behaviors in response to survey findings. The HRBS is the largest population-based health behavior study of the force and constitutes the most representative and comprehensive data of this type available in the military.-"
The purpose of this article is to provide an initial descriptive overview of selected findings from the 2008 HRBS. It examines the trends observed for substance use (heavy alcohol use, cigarette use, illicit drug use), mental health issues (stress, PTSD. anxiety, suicidal ideation and attempts), and job satisfaction. Additionally, it examines how these behaviors vary by dcploymciil history. Besides the DoD services (Army. Navy, Marine Corps, and Air Force), tbe 2008 HRBS included the U.S. Coast Guard for the first time. Thus, the 2(.)0H HRBS permits estimates for the entire Hgbting force as members of tbe Coast Guard have deployed to Operation Iraqi Freedom (OIF)/Operation Enduring Freedom (OEF). .served on Navy ships as well a.s other locations overseas. This study also notes programs that assist service members in coping with challenges ofthe current stressful military environment.
METHODS

Sample Design and Selection
The target population included all active duty personnel except recruits, academy cadets, and persons who were absent without leave or incarcerated. The sample size for the study was determined using a statistical optimal allocation algorithm designed to optimize cost and variance considerations. The allocation used response rate assumptions and precision constraints to ensure that the resulting sample would be large enough to have adequate power to detect differences in key domains of interest. A random sample of 64 military installations worldwide was first selected from a statistical sampling frame representing all active duty personnel using a stratified, probability proportional to size methodology. The installations were stratilied by branch of service (Army, Navy, Air Force, Marine Corps, and Coast Gu;ird) and region ofthe world {within and outside of the continental United States, or Navy afloat). At each participating installation, 6(X) personnel were randomly .selected within pay grades (E1-E3, E4-E6, E7-E9. W1-W5, 01-03. and 04-OIO) and gender strata. Officers and women were oversampled because of their smaller numbers in the population. Services were sampled at approximately equal numbers to permit more detailed servicelevel analyses, which means that smaller services (e.g.. Marine Corps) were oversampled. An alternate sample tbat matched service members by pay grade and gender was used to replace personnel who were inaccessible due to deployments, temporary duty as.signments, leave, transfers, or discbarge. Ft)r the 2(X)H HRBS. 40,436 active duty service members were sampled from installations or at remote locations, with 28,546 completing surveys (5,927 Army; 6,637 Navy; 5,117 Marine Corps: 7,(X)9 Air Force; and 3.856 Coast Guard) for a response rate of lO.b^r. Data were weighted to represent all active duty personnel, and poststratification methods were used to develop nonresponse adjustment factors. Updated counts of personnel were obtained Irom Defense Manpower Data Center, and observed eligibility rates were applied to new personnel counts for the sampling strata defined by the intersection of service, region, gender, and pay grade groups (some strata were collapsed due to small sample sizes). Adjustment factors were applied to the weights to correct for differences in tbe proportion responding in the sample relative to the proportion in the population.
Data Collection
A majority of completed surveys (97.3%) were obtained by onsite administration of anonymous self-report questionnaires by civilian researchers at participating installations. Survey administration was conducted in group sessions, in which field teams described the purpose of the study, explained tbat participation was voluntary, and gave assurance of anonymity and instructions for participation. Optical-mark questionnaires required approximately 55 minutes to complete. The remaining surveys were obtained by mail from persons in remote locations. Institutional review board approval for the survey was obtained from RTl lnternatit>nal and DoD.
The methodology for eacb prior HRBS was similar tt) the 2008 HRBS. except prior surveys did not use replacement sampling. Response rales ranged from 84% to 52%.
KEY MEASURES
Substance Use Measures
Alcohol
Heavy alcohol use was defined as drinking five or more drinks per typical drinking occasion at least once a week in tbe 30 days before the survey. The criterion of five or more drinks is a common standard in definitions of heavy drinking and binge drinking in otber national surveys of civilians, such as the National Survey on Drug Use and Health (NSDUH)'-and the Monitoring the Future study." This live or more drinks criterion has been shown to predict negative outcomes and problems in military personnel.'* Drugs Tbe 2(X)8 HRBS asked about past year and pasi month use of illicit (nonprescription) drugs and nt)nniedical u.se of prescription drugs separately. Illicit drugs included marijuana or hashish, cocaine. LSD, PCP. MDMA, other hallucinogens, methamphetamine, heroin, GHB/GBL, and inhalants. Prescription drugs included stimulants other than methamphetamine, tranquilizers or muscle relaxers, sedatives or barbiturates, pain relievers, and anabolic steroids. "Nonmedical use" was defined as any use of these drugs without a doctor's prescription, in greater amounts or more often than prescribed, or for reasons such as to get "high." or for "thrills" or "kicks." An index of any drug use was constructed by creating use/no-use dichotomies for each drug category assigning a I to the index if any drug was used during the reference period. Drug definitions were adapted from tbose used in NSDUH.'Ĉ igarettes Cigarette smoking was defined as having smoked at least 100 cigarettes in one's lifetime and having smoked cigarettes during the past 30 days. Cigarette definitions were adapted from those used in NSDUH.'M
Mental Health Measures
Sire.ss
Stress was based on self-reports of participants' perceptions of stress in their lives. Respondents reported how mueh stress they perceived in the past year from their military work and from their intimate and family relationships. They also reported perceived impact of stress experiences on their military work performance. Our perceived stress items were developed by the Army for the 1988 HRBS^ and have been in use since that time to track changes in self-reported work and family stress.
Anxiety
Need for further anxiety evaluation was assessed using items adapted from the Patient Health Questionnaire.'^ Respondents who reported feeling nervous, anxious, or on edge, worrying a lot. and experiencing three or more symptoms (on more than half of the days) in the past month met screening criteria.
Depression
Need for further depression evaluation was assessed using the three-item version-A Bumam depression screen."" Personnel were defined as needing further evaluation or assessment if they (a) felt sad. blue, or depressed for 2 weeks or more in the past 12 months: or (h) reported 2 or more years in their lifetime of feeli ng depressed and felt depressed "much of the time" in the past 12 months: and (c) felt depressed on I or more days in the past week.
Post-Traumatic Stress Disorder
Need for further PTSD evaluation was assessed using the 17-item PTSD Checklist-Civilian Version (PCL).'^ Personnel scoring 50 or more were classified as needing further evaluation for PTSD."* The civilian version of the PCL was .selected to assess PTSD symptoms that may be the result of either military or nonmiiitary experiences (i.e., traumatic exposures that occurred before joining the military or that occurred outside of military duty).
Suicida! Ideation and Suicide Attempts
Suicidal ideation and attempts were assessed by asking respondents whether they had seriously considered suicide or attempted suicide within the past year. Individuals responded on the basis of their own definitions of what it meant to them as having seriously considered or attempted suicide.
COMBAT DEPLOYMENT MEASURE
Combat deployment experiences were assessed by items that asked ahout the number of combat deployments since September 11. 20()l and about specific operational theaters where service memhers served: OIF/OEF, or other combat theaters (such as Operations Desert Shield/Desert Storm in the Persian Gulf and Operation Restore Hope in Somalia). Personnel were categorized into three groups: those who had been combat deployed and served in OIF/OEF, those who had heen combat deployed to other theaters, and those who had not been combat deployed.
Job Satisfaction Measure
Job satisfactit)n in 2008 was assessed with a general question: "All in all, how satisfied or dissatisfied are you with your current primary military occupational specialty (MOS)/Priniary Specialty (PS)/Rating/Dcsignator/Air Force Specially Code (AFSC)?" Responses were very satisfied, satisfied, dissatisfied, or very dissatisfied. It did not examine details about location, supervisor, or perceptions of officers/enlisted personnel with their unit. Job satisfaction was assessed in a similar way in earlier surveys bul asked about work assignment rather ihan job specialty. Job satisfaction was defined as persons reporting they were "satisfied" or "very satisfied" with their current job specialty (2008) or work assignment (1995 to 2005).
Statistical Analyses
The SUDAAN software for the statistical analysis of correlated data in complex survey designs was used to develop estimates and standard errors.'^ Because Coast Guard data were not available until 2008. they were not included in irend estimates. Analyses of combat deployment and theater that utilize only 2008 data do include the Coast Guard.
Analyses of trends across survey years were nol adjusted for changes in the demographics of the military, because prior analyses indicated that they had only small effects.^" Comparisons of health-related behaviors based on combat deployment and theater were adjusted for sociodemographic differences. All differences reported between survey years or between subgroups were statistically significant (p < 0.05). Table II Table III presents trends in sources ofstress reported by DoD personnel from 2(KJ2 to 2(K)8. The most frequently reported source of stress across all years was being away from family.
RESULTS i
Sociodemographic Distributions Across Survey Years
Trends in Substance Use
Trends in Perceived Stress and Sources of Stress
Other top sources ofstress in 2008 were deployment, increases in workload, conflicts between military and faitiily responsibilities, and undergoing a permanent change of station, all of which showed significant increases from earlier surveys. NA. not applicable or data not available. had not been deployed. The pattern was similar for past 30 day cigarette use, with higher rates for those who had been cotnbat deployed than for those who had not. There were no differences by theater for any past year illicit drug use including prescription drug misuse. Interestingly, those who had been combat deployed in theaters other than OIF/OEF had a significantly higher rate of past year illicit drug u.se (excluding prescription drug misuse) compared with those who served in OIF/OEF or those who had not been combat deployed. Perceived high work stress in the past 12 months was significantly higher among personnel in any operational theater than among those who had not been deployed. Rates of experiencing high family stress in the past 12 months were significantly higher among those deployed to OIF/OEF than ihose deployed to other operational theaters or those who had not been deployed.
Differences in Selected Mental Health Measures
Differences in Job Satisfaction
Selected Substance Abuse and Mental Health Measures by Deployment and Theater
Rates of needing further depression evaluation did not differ by theater. However, those deployed to OIF/OEF were more likely to need further anxiety evaluation compared with those who had not been deployed. Similarly, rates of needing further PTSD evaluation were higher among those who had served in OIF/OEF or other combat theaters compared with those who had not been combat deployed. Suicidal ideation was higher among those who had served in other operational theaters compared with those who had served in OIF/OEF or those who had not been combat deployed. Suicide attempts were more likely among those who had not been deployed compared with those who have served in OIF/OEF. It was stopped in the mid-1970s, however, due to legal challenges associated with limitations in drug confirmation procedures and cost concerns about wide-scale diiig testing. In 1981. drug testing was reinstituted following new breakthroughs in drug-testing conlirniation procedures and more rigorous chainof-custody procedures for tracking urine samples that were adequate to overcome earlier legal objections.-*'"'
In contrast to the reductions in illegal drug u.se, prescription drLig misuse has shown higher rates in recent years (4% in 2(X)3; I \% in 2(X)8). Explanations for this are complicated. In an effort to provide clarity, wording changes were made in the 2005 and 2(K)8 iterations of the survey, which have made it diflicuit to determine how much of these difierenccs represent true increases in prescription drug misuse and how much are the result of questionnaire ( methixls) variation. Because of multiple potential explanations, the magnitude of the prescription drug misuse increa.scs should be interpreted cautiously. However, if prescription drug misuse in the military is increasing, the ñnding isconsistent with increases ohserved among civilians." '•'Asthe military copes wilh providing care to wtiunded service members the ptîssihility of increasing prescription drug misuse will need to be a monitoring priority and will need further study.
Heavy alct)hol use, which was relatively steady from 1988 to 1998. showed a significant increase from 1998 (15%) to 2008 (20%). This increase raises two key concerns: ( 1 ) heavy use and binge drinking are associated with higher rates of negative consequences" ' "• and (2) alcohol use may be a selfmedicating behavior for other problems such as mental health issues.'*^ Co-occurring conditions such as anxiety, depression, and PTSD are conditions that are known to increase the misuse of alcohol. In either case, the trend suggests further attention and/or interventions are needed to encourage abstinence or responsible alcohol use. . Given the stressors in the military during a time of war, these results may on the surface seem surprising. However, personnel currently deployed in war zones were not included in the study, so reports about stress at work may not reflect the most current combat environments. In addition, the increased operational tempo resulting from the September 11. 2001 attacks has been ongoing since that date without break; thercfV)re, it may be that personnel perceive and report lower levels of stress at work not because the Stressors are fewer or less intense, but because they have adjusted to the Stressors over time. Consistent with expectations, those who had served in comhat zones since September 1 1, 2001 were more likely lo report high work stress than those who had not been combat deployed. Further examination of length and recency of deployment and their impact on reported stress levels is warranted. Personnel listed issues related to service in combat zones (e.g., being away from family, deployment, conflicts between military and family responsibilities) among the most common sources of stress in 2(X)8 and showed significant increases from 2005 to 2008.
The 2008 findings provide a mixed message regarding the mental health of the military community. Despite the ongoing war, there was no change from 2005 to 2(}()8 in the percentage of personnel needing further anxiety or depression evaluation. However, there was a significant increase in the percentage needing further PTSD evaluation. Consistent with expectations, those who had served in combat deployments (OIE and OEF, 12.4%: other combat deployment, 13.3%) were more likely to need further PTSD evaluation than those who had not heen deployed to combat zones (8.2%). There also was a significant increase from 2005 to 2008 in reports of attempted suicide in the past year, consistent wilh other reports of increases in Army suicides."* Notably, attempts were more likely among those who had not been combat deployed, suggesting that the increases are not simply a function of combat stress. Reducing the stigma of mental health concerns in the military must remain a priority in conjunction with enhanced screening of high-risk individuals and resiliency training. Although those who had reported attempting suicide in the past year were likely considered not déployable, more thorough predeployment screening for suicidal ideation may limit suicides and suicide attempts during and post-deployment.
To help address the challenges of military life, especially during periods of conflict, the military has implemented prevention. intei-vention. and treatment programs that address substance use, stress, and mental health issues. These programs have changed over time to adapt to the changing social and military environment and vary by service, but they typically share common models and elements. Substance abuse programs tiike a community approach that encourages responsible choice based on leadership involvement, individual responsibility, base installation community participation, and local community partnerships. Other programs are tailored to iit the severity of the problem. Early intervention services are provided for personnel at risk for developing substance-related problems; outpatient services treat service members" level of clinical severity to help achieve permanent changes; intensive outpatient treatment/partial hospitalization includes education and treatment while allowing patients to apply newly acquired skills; and in-patient services provide a planned regimen of care in a 24-hour live-in setting.
Mental health programs provide services to military members and families to address the psychological effects of war. The Post Deployment Health Risk Assessment implemented in 2005 provides service members the opportunity to identity physical or behavioral health concerns that may not have been present immediately after redeployment. This assessment has helped identify personnel experiencing symptoms of s tress-related disorders and get them early care. A recent suicide prevention program dubbed "Ask, Care, Escort" (ACE) was launched in February 2009 to ensure that service members learn risk factors of suicidal persons and how to intervene when needed. Despite these programs, further refinements are needed. For example, depression, anxiety, and PTSD may cooccur with substance use. Further analyses of HRBS data can help quantify the co-occurrence and identify relevant subgroups for focused interventions.
In evaluating findings, some limitations should be acknowledged. First, declining response rates over time with relatively low rates in the 2(H)2 (56%) and 2005 (52%) surveys raises the possibility of potential bias in these survey years. This issue was partially addressed by using weight adjustments, but that may not have ruled out all potential bias. However, the observed increase in rates of heavy drinking and cigarette use from 1998 to 2002 argues against bias, because these increases would not be expected if users had been missed in the surveys. In addition, the response rate was higher in 2008 (71%). but observed rates were relatively stable or lower from 2005 to 2008 for several indicators, such as illicit drug use (excluding prescription drug misuse), cigarette use, stress at work, and depression.
Second, we designed our procedures around self-report validity studies."-^* A general conclusion emerging from these reviews is that most people are truthful when they believe the research has a legitimate purpose, they have suitable privacy for providing answers, they have assurances that answers will be kept confidential, and they trust those collecting the data.""^'' We encouraged honest reporting by assuring that ( 1 ) questionnaire responses were anonymous; (2) civilian data collectors explained the confidentiality of the data and assured participants that installation personnel would not have access to the information; (3) military personnel not participating in the survey (i.e., command leadership) were required to leave the room during survey administration sessions; and (4) experienced data collectors gained the trust of respondents by following explicit procedures established and maintained across numerous iterations of the survey. Data from pilot test focus groups suggest that respondents were accepting of these pnv cedures and willing to be forthcoming in their responses.
Third, data are based on self-reports and may be subject to memory errors. However, the large number of respondents, useof sampling weights, anonymity ofthe survey, and consistency of estimates across surveys suggest the extent of potential bias is small.
Fourth, due to improvements in questionnaire wording from the 2005 to 2008 survey iterations, estimates including prescription drug misuse in 2005 and 2008 are not directly comparable to prior survey iterations. These changes are likely the combined result of real increases in the misuse of prescription drugs in the military, improvements in question wording, or both. Because of multiple potential explanations, the magnitude of these increases should be interpreted cautiously.
CONCLUSIONS
The HRBS. along with other metrics, provide DoD leadership with an understanding of health-related behaviors among active duty personnel. The military has shown notable progress in decreasing cigarette smoking and illicit drug use. Additional emphasis should be placed on understanding increases in prescription drug misuse, heavy alcohol use, PTSD, and suicide attempts, and on planning additional effective interventions and prevention programs. Challenges remain in addressing and understanding the mental health needs ofthe force,
